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In-Building RF Systems 


Two main parts: 
- Bi-Directional Amplifier (BDA) 
- Distributed Antenna System (DAS) 


What is a BDA? 


BDAI/DAS System 
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— Splitters 


In-building Antenna 


New Fire Codes 


— Result of 9/11 due to no radio coverage in the World Trade 
Centers. Firefighters could not communicate inside or outside 
of the buildings. 


— Public safety radio had poor coverage, not designed for 
coverage in building 


— Fire code now requires owner to have a system in- ‘pide! to — 
obtain ee aeete of occupancy 


— Laws es that said: ALL buildings will provide first 
responders radio coverage inside. 


1) Firefighters 
2) EMTs 
3) Police Officers 


Exempt Structures 


— Single‘family home 


— Commercial wood frame without underground 
parking /'Storage 


— Commercial less than 35 ft tall without 
underground parking/ storage 


— Pre-existing structure unless renovation, 
restoration of significant modification 


— Building permits granted prior to 2009 


Equipment 


Equipment 


Equipment 


Bi-Directional Amplifier 
(BDA) 


Passive "Off-Air" System 
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Coaxial Distribution Cable 
fr , ae Antenna 


Active "off-Air" System 
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Coaxial Distribution Cable 
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Campus System (Fiber) 


Public safety Radio Systems 


" Urban 
e King, Snohomish, Pierce Counties 
e 800 Mhz Public Safety band 
e Future 700 Mhz Public Safety band 
=" Rural 


e Other jurisdictions 
e VHF/UHF 
¢ Some 800 Mhz channels 


= Any future channels assigned by FCC 


Combine with Cellular Signals 


= Provides cellular & mobile data device 
coverage 


= Paging/Private radio systems 
= 70% of all cell calls originate indoors 


Cellular Compatibility 


¢ 800 / 700 Mhz public safety systems are 
complementary with Cellular Service Operators 
(806 - 824 MHz & 851 - 869 MHz) 


¢ VHF (150 Mhz) / UHF (450 Mhz) 
¢ Not compatible 
¢ Generally requires a separate system 


Public Safety Radio Coverage 


= Signal level specified at -95 Dbm = Signal level specified at -100 Dom 
¢ 99% of elevators ¢ 95% of building 
¢ Egress stairwells = Local fire codes vary from IFC 
¢ Fire control center 


Cellular Coverage 


= Signal level specified at -85 Dbm 
= Avoid dropped calls 
= Highest data rate speed 
= Overcome outdoor macro signal 
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BDA and DAS Implementation 


= Determine signals wanted 
= Public safety only or add cell coverage? 


BDA and DAS Implementation 


= Determine signals wanted 
= Perform site survey 


Downlink Coverage Report 


= Building drawings submitted with coverage map directly 
from instrumentation 
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Excellent: >=-65.0 dBm rar >= -95.0 dBm 


Very Good: >=-75.0 dBm | fie <-95.0 dBm 


Good: >=-65.0 dBm 


BDA and DAS Implementation 


= Determine signals wanted 
= Public safety only or add cell coverage? 


= Perform site survey 
= Design solution 


iBwave 


Design Solution 
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BDA and DAS Implementation 


= Determine signals wanted 

= Public safety only or add cell coverage? 
= Perform site survey 
= Design solution 
= Installation 


Installation 


= Our partners 

= Other 
contractors 

= Owners 


Se. a 


BDA and DAS Implementation 


= Determine signals wanted 

= Public safety only or add cell coverage? 
= Perform site survey 
= Design solution 
= Install 
= Test 


Sweep Test Each Cable Segment 
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Measurement Parameters 


Test for coverage 
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BDA and DAS Implementation 


= Determine signals wanted 

= Public safety only or add cell coverage? 
= Perform site survey 
= Design solution 
= Install 
= Test 
= Commissioning 


Commissioning 
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Public Safety 
Technical Requirements 


Power supply compliant with 
= NEPA 72, Section 1-5. 
NEMA 4 Waterproof cabinet 
Compliance tested with FCC label 
Field performance test 
Alarm signals to Fire Control Center 
Battery Back-up (IFC 12 hr - Local 24 hr) 


Public Safety Permits 


= Construction Permit 
= Electrical Installation Permit 
= Operating Permit 
= Issued by Fire department 
= Provides legal permission to re-transmit RF signal 


Cellular Permits 


= Operating Permit 
= Must have permission to transmit signal 
= Cellular companies may help with costs 
= Size of Venue 
=" Number of customers 
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Personnel! Qualifications 


= Engineer in possession of FCC General 
Radio 


= Operators License 


= Certified technician 


NABER (National Association of Business and 
Education Radio) 


PCIA (Personal Communications Industry Association) 
ETA (Electronic Technicians International) 
Equipment Manufacturers’ certification 


Investment 


= Public Safety Requirements Only 
= In buildings under 100,000 sq feet: $0.50 - $1.00 sq ft 
= Public Safety and Cell Coverage 
= In buildings under 100,000 sq feet: $0.75 - $2.00 sq ft 
= Buildings over 100,000 sq ft, cost per sq foot 
goes down 


Benefits 


= Cell coverage 


=" More calls originate indoors 
= Competitive advantage for multi-use 
buildings 
= BYOD - Bring Your Own Device 
= New generation of portable devices 
= Fastest growing segment 
= Regulatory Compliance 


The Future 


Key items on the horizon: 
= New Technologies 
=" New Spectrums 


1) Each installation is unique 

2) Permission is required 

3) A licensed technician is mandatory 

4) You need the right vendor 

5) You must provide proper signal coverage 

6) Public safety radio signals must be provided 

7) Local authority rules 

8) Adding cellular network service may bring you benefits 
9) Mobile device usage is increasing 

10) Carrier coordination takes work 
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John Schurman 


RF Engineer 
FCC GROL - PG00007074 
ETA sr - SETWCM-R117752 
CommScope - N504989VV145 
iBwave Certified Level I| 


